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Introduction 


This paper is a response to the request that the implica- 
tions of declining enrollment upon the mathematics program 
be studied. Opinions of educators at all levels of education 
were sought as were the opinions of the business community. 
Further, a search of current literature was made but very 
little directly concerned with mathematics and declining enroll- 
ment was obtained. Material is included in the bibliography 
which concerns itself with professional and curriculum develop- 


ment in general. The specific adaptations should be obvious. 


The first chapter contains the highlights of the delibera- 
tions of the task force established. It is somewhat rambling 
but is included to provide a flavour of what transpired, 

The author does not necessarily agree with any or all the 


statements made and has attempted to edit in an unbiased fashion. 


The explorations have established five main foci of concern, 
eae 

(1) the need for balanced curricula adaptable to 
different learning styles; 

(2) declining enrollment will mainly accentuate existing 
problems rather than creating new ones; 

(3) meaningful values education is vital; 

(4) professional development of teachers is critical; 

(5) students learn from the methodology utilized as well 


as the subject matter presented. 


ee 
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A consideration of the minimum school size required to 
effectively provide multi-level mathematics programs is 
included. A methodology which has been field tested is then 
briefly described. The methodology has pedagogical meaningful- 
ness as well as the sociological meaningfulness of providing 
a possible solution to the problem of multi-level mathematics 
programs and declining enrollment. Recommendations are listed 


at the conclusion. 


Within the constraints present, the author has attempted 
to. provide. an. insight, into the tutune of mathematics education 
in Ontario. If clarity has been sacrificed for brevity in 
some areas, the author is prepared to attempt to rectify the 


situation upon request, 


The Task Force 


The author is indebted to the following gentlemen who 
agreed to form a Task Force to consider, within the time 
constraints given, the question of the effect of declining 
enrollment on the mathematics program: 

Mr. Andrew Vertesi - Director, Computer Services and 

Budget, Mohawk College 


Dr. Chester Carlow - Associate Professor, Ontario 
Institute for Studies in Education 


Mr. Jim Wells - Department Manager, G. W. Robinson 
Company 
Mie Vern rich - Co-ordinator, Business Programs, 


Mohawk College 
Mr. Vince Frankovich Head, Mathematics Department, 
Mohawk College 
The terms of reference were to determine the problems in 
the mathematics program which would be caused or accentuated by 
the situation of declining enrollment. The original intention 
was to include in this report only the problems identified and 
their possible solutions but the deliberations of the group 
appeared to represent a cross-section of the population since 
some concerns of the individual members as parents and as students 
also were presented. Therefore, it is the author's opinion 
that the sharing of the highlights of Ho deliberations, without 
any concerted effort to organize them, would be of benefit to 
anyone considering the question of declining enrollment and its 


effect upon the mathematics program. 


iw) 
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The impact of declining enrollment upon community colleges 
was first considered and it was agreed that at present there 
is no immediate impact there. It is speculated that, if the 
numbers should become sufficiently reduced so that some changes 
would be necessary, the most likely reaction would be to cancel 
some programs and amalgamate some others. The amalgamations 
would combine two- and ide coves program students into one 
class. This would result in frustration for the two-year student 
or a reduction in the standards for the three-year program. In 
either case the market acceptability of the graduate would be 


reduced producing lower job placement results. 


The perception of the business community is that the mathem- 
atics skill levels of high school or college graduates is very 
poor. In addition students appear to have no confidence in their 
own abilities. Certainly it can be stated that they have 
Significently less confidence than graduates of previous years. 
This low level of confidence might result from fear of making 


a mistake or from inadequate practice time. 


Very early in the discussions the consensus was reached 
that declining enrollment would only accentuate existing problems 
and therefore the main concern ought to be to determine existing 


problems and suggest remedies. 


All institutions, university, college, business or industry, 


are concerned with the ability to determine correct answers to 
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problems and the ability to know why the answer is correct. 
Graduates should know and understand the process being used . 

to obtain the answer. Certainly, technology can provide answers 
but whether the answers are correct or not and how they came €ee 
about still must be determined by the human involved. A 
discussion of calculators in schools ensued, It was agreed 

that a calculator is Be ndereny if the person using it remains 

in the commanding position. A calculator can destroy the 
opportunity for a growing mind to grasp the structures and 
features of mathematics. A machine must be used with a person's 
mind working at the same time. Business still expects individuals 
to be able to perform arithmetic computations with accuracy and 


speed, 


The query arose as to whether individuals really need to 
know how a computer works. The response was unanimous. Know- 
ledge is necessary for design, for alternative uses, to protect 
oneself because of machine speed and to detect errors. Skills 
to be developed are estimation and accuracy in the use of the 
machine. An example cited is included. A computer manufactured 
by a reputable firm was found to be defective only because the 
individual using it had an undertanding of how it worked and 
kept his mind functioning at the same time as the computer was 
operating. In this case an $800,000 error was avoided. Similar 
errors of smaller magnitude but stgnificant to the individual 


occur in the usual activities of life every day. 


(6) 


A recurring theme throughout the deliberations was the 
confidence problem. It was felt that school, as it is presently 
structured, is only a game for students and the harsh reality | 
comes as they enter the job market at which time they realize 
that they are poorly prepared mathematically as well as psycho- 
logically for what is expected of them. Until this time the 
"penalty" was a loss of one credit which would not happen, if 
it happened at all, until four to eight months hence. Now a 
job and future employment is at stake. In school the students 
know that the majority of the class must pass. Under these 
conditions one wonders how the teacher impresses a sense of 
urgency and necessity upon the students especially in a generally 
permissive society. The general result is that little is demanded 
of the students. Some teachers try to impress students with 
the necessity for accuracy and care by reminding them that some 
will be doctors or engineers where a slight error would rons a 
loss of life or lives. Most students are not impressed for they 
do not have these aspirations. One teacher has tried to reach 
the students in this regard by quoting examples such as the air- 
plane disaster in western Canada where there is some concern 
that either a radio operator or a snowplow operator might have 
been responsible for the terrible disaster, These illustrations 


bring momentary improvements. 


Further concerns related to this same topic were expressed 
with respect to examinations which are generally poorly designed, 


which do not identify if a student has learned certain critical 
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items, which do not identify if the student is confident with 
them and which do not identify if a student has mastered a core 
and learned some of the peripheral items as well. Presently, 

a student only needs to obtain 50% on an exam or series of exams 
and "class work” to obtain credit. This mark does not even 


indicate that the student is familiar with half the work studied. 


There were three factors identified as affecting teaching, 
namely, the logic of the subject matter, sociological conditions, 
and the psychology of learning (which inciudes the motivation 
of both pupils and teachers). Declining enrollment is a sig- 
nificant problem within the category of sociological conditions 
as are a generally permissive society and the lack of substantive 
tasks for young people in the real world resulting in a motiva- 
tional problem. It was suggested that the reason why young 
people are frightened when presented with life problems is that 
they have never had to come to grips with a problem and resolve 
it themselves, In school, only in grade thirteen is there any 
programmatic challenge. Prior to this there are only isolated 
pockets of challenge. The students do not have any real life 
use of the mathematics learned. Guidelines should involve three 


levels of potential meaningfulness: 


(1) potential logical meaningfulness 
(2) potential sociological meaningfulness 
(3) potential psychological meaningfulness 
The first is concerned with the subject matter itself, the second 


with applications and the third with appeal to students. 
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Historically texts were very low in potential logical 
meaningfulness as they gave only the rules, very low in potential 
psy chological meaningfulness having very little appeal or colour 
and very heavy on potential sociological meaningfulness with many 
examples relevant. to the students out-of-class experiences. A 
former deputy minister of education is quoted as saying that 
almost everyone went to school until eighth grade and could do 
the problems in the texts. The difficulty began when the students 


no longer were involved in the activities listed in the texts. 


In the era of the "new math", texts became very high in 
potential logical meaningfulness, low in potential sociological 
meaningfulness (few applications) and moderate in potential 
psychological meaningfulness. Presently most texts are high 
in potential psychological meaningfulness (a lot of appeal), 
poor in potential sociological meaningfulness (applications) 


and very weak in potential logical meaningfulness. 


There is serious concern that the new intermediate guide- 
lines will accentuate the problems. The attempt to make the 
programs more applied appears to be accomplished at the expense 
of logical meaningfulness. More will be said on this later. 

With declining enrollment and the resulting difficulties of 
job placement upon graduation the programs should be developed 
with a balance of all three factors so that the students would be 


flexible and have more opportunities available to them. 
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The need for "hands on" experience was identified. Parents 
should require their children to be involved in real-life 
experiences so that they would have an experience base from 
which to relate the mathematics studied in school. This is 
especially necessary now that the job market .for part-time 
and occasional work is so poor, It was noted that some topics 
are studied earlier and with more ease by general level students 
than advanced level students because other practical courses give 


these students relevant experiences and make the topics meaningful. 


Crucial areas ought to be identified and overlearned. From 
this base students should go beyond to more difficult items. In 


this way the student would become functional. 


It is difficult to bring about change unless society 
supports it. Education is a total societal function. The 
question was asked if the lackadaisical attitude of students was 
a result of full employment, generous grants to universities and 
ready job markets. Similarly, the question was posed as to 
whether declining enrollment might bring about a positive 
change due to increased competition. Students might become more 
interested, more persistant and change their attitude. The 
concensus was that greater unemployment (more competition for 
jobs) would, in fact, undermine the motivation of students and 
would discourage them instead. Motivation is really needed 


early in school - from the ages of five or six and on up. 
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Declining enrollment is a result of fewer children. 
The fewer the children the more precious they will become. 
Parents will therefore press for improvements in education 
so as to avoid a mediocre education for their children. This 


will be reflected in society as a whole. 


With respect to the proposed guidelines the task force felt 
that transformational geometry was not necessary, was superfluous, 
and appears to have been included to look innovative. Most 
students do not need geometry for their future activities. 

At the naive intuitive level where geometry touches the life of 
everyone it is easier to comprehend relative to the particular 
situation. The appropriate discipline in secondary school, e.g. 
geography, economics, design, could point out the items with 
greater relevance and retention. Transformational geometry is 
better appreciated by those who have studied traditional geometry 
first and can recognize its powerfulness. Transformational 
geometry is viewed by many as being worse than the overemphasis 


on set theory and abstraction of the past. 


It is the feeling of the task force that the provision of 
five levels (plus possibly an enriched level) is impractical for 
many reasons. At the opposite extreme one level would not 
suffice. Both extremes of complete individualization and 
complete uniformity have been employed in schools. Both have 
failed basically because neither approach is in harmony with how 


people learn. No single uniform methodology is appropriate for all. 
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An illustration in the form of a personal anecdote made the 

point well. One level will not suffice for many reasons in- 

cluding the fact that the brighter student will not be challenged 
thereby undermining the entire school. The logical component 

will be missing and the obvious choice of using the informal approach 
will be detrimental. The individual approach often denies the 


group support and interaction necessary for some students. 


This automatically raised the issue of the importance of a 
good foundation. Business looks at college graduates for manage- 
ment potential which necessitates a sound base and proper attitude, 
On-site training is provided. High school graduates are given 
three months to show management potential. If this is not the 
case the individual is redirected. Most do not stay in business > 
as industry provides better pay for this type of individual. 

The importance of a good attitude continues to be stressed. It 
is impossible for schools to prepare students for all possible 
potentials as there are too many and they are extremely diverse, 
Numerically it is not feasible. Hence a good general foundation 


is the only viable alternative and it is of paramount importance, 


In an aside a serious problem of effective communication 
was raised - communication between panels (elementary, secondary, 
tertiary) and within panels. Who must bear the onus for communica- 


Pon: 
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Two levels of mathematics at the secondary level is 
proposed with the difference being the additional topics studied 
and the depth to which they are studied. Both streams would be 
expected to understand and follow the logic but the top stream 


would cover material faster and deal with more complex items. 


This area was discussed at length and will be further 
elaborated upon later in this document. There was serious 
concern as to present standards. Programs are only as good as 
the personnel using them. It is felt that further professional 
development of the teachers is necessary and crucial. (The 
reader is referred to Professional Development and Declining 
Enrollment in Ontario by this author.) The majority of pro- 
fessional educators are not sufficiently versed in mathematics 
to do justice to the teaching of it but most are required to 
teach mathematics anyway. The quality of teachers needs to be 


examined to determine if and what policies can be implemented. 


Business and industry have definite rules to be followed : 
and students should be prepared in schools to follow this 
discipline. At the same time, creative approaches are 
necessary. Individuals need to differentiate between profitable 
creativity and wasteful whimsy. Research and criteria are used in 
business and industry to make evaluations. A similar approach 


ought to be used in education. 


Standards need to be set. An evaluation process needs to be 


established to determine if standards have been met. A standardized 
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exam is not the answer. A comprehensive exam near the end of 


the secondary school program is impractical. 


The potential for better education is present since there 


will be more taxpayers supporting fewer students. 


Curriculum development needs to take cognizance of different 
learning styles and provide direction to the teacher as to how 
he/she can accommodate the curriculum to the student. To this 
time, curriculum development has not been based upon the different 
learning styles of the reflective, safety oriented, impulsive and 


mixed student. 


To conclude the deliberations each member of the task force 
was asked to identify a major issue. The following represent 


the responses given, 


The Ontario Mathematics Commission was an excellent vehicle 
for bringing together dedicated people with different viewpoints 
and different backgrounds in order to establish a better 
mathematics program. Possibly 0.M.C. should be resurrected, 
the mechanism exists, and should be funded by the Ministry to 
continue to monitor existing and proposed mathematics programs. 
Actual cost is minimal and negligible relative to gain. The 
frequency of meetings could be changed to permit a different 


number of meetings during different years as the situation dictates. 
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The perceived immaturity of students is expected to 
continue and to become more serious. Parental involvement in the 
raising of their children will be critical. Declining enroll- 
ment probably will increase the differences in background of 
graduating students as courses are abolished or amalgamated in 
some schools. A good foundation and a proper attitude will become 


crucial. 


The deletion or amalgamation of courses should be ‘on the 
basis of the needs of postsecondary institutions for continuing 
students and the needs of employers in the case of terminating 
students. The mathematics program will have to become more sub- 
stantive and will have to provide a better foundation than at 
present. This will necessitate the reversion of some secondary 


topics to the elementary panel. 


Anxiety of teachers is viewed as a major problem and 
managerial solutions will not solve the real problems or give 
confidence and enthusiasm to teachers. A task force ought to be 
established by the Minister of Education to design a school system 
to suit the anticipated environment. A band-aid approach is 


not possible and is wasteful. 


If funds are maintained one should guard against the course 
of adoption of fads. This might result as one attempts to 
accommodate the surplus teachers and classrooms. A balanced 
program ought to be initiated with all the eetavdene mechanisms 


to ensure implementation. 


(15) 


Adult education is expected to increase and a solid 
foundation should be established so that funds expended in 
the area of adult education would be fruitful instead of 


wasteful repetition. 


A new humanism ought to be initiated where students are 
given the opportunity to experience a genuine sense of accom- 
plishment. This, of necessity, permits the possibility of 
failure. <A student should face a program of successive reason- 


able challenges geared to his/her particular learning style. 
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Problems Identified 


It is difficult to deal with a myriad of problems if 
they are simply strung out like beads on a very long chain. 
There is a connection, of course, but the how is not clear. 
Thus the author has attempted to organize the main problems 
identified in chapter one. With this particular organization 
it is hoped that some solutions might become clear. The inter- 
connections are so complex that any organizational attempt has its 
deficiencies. The problems identified are grouped as to personnel, 


curricular and other. 


In attempting to project the effect of declining enrollment 
upon the mathematics program the main impact appears to be 
the accentualization of existing problems. At present, it is not 
clear what problems, if any, will be created as a result of 
declining enrollment. Having stated this one can then direct one's 
attention to the identification of existing problems which would 
continue or become more intense with the advent of declining 


enrollment. 


In considering personnel problems one becomes increasingly 
involved rapidly. The major problem of students appears to be 
theirs lacks olmeantidencesand maturity. This may not be peculiar 
to mathematics. In this paper, consideration will be restricted 


to thatediscipline, 
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One suspects that the apparent lack of confidence and 
practical maturity in terms of mathematics results from a 
combination of the nature of the student, the program, the 
teachers, the parents and society in general. Learning is 
dependent upon the logic of the subject matter, the psychology 
of learning and sociological conditions. Declining enrollment 
is a sociological condition as are a generally permissive 
society and the lack of substantive tasks for young people in the 
out-of-school world thereby reducing motivation. In this way, 
then, declining enrollment will have a real impact upon the math- 


ematics program. 


Mathematics texts lack programmed challenges. Programmed 
challenges may appear in the grade thirteen text but this is 
far too late. Most teachers follow texts quite closely and so 
most mathematics programs lack programmed challenges. There 
is considerable question as to whether teachers are adequately 
prepared, academically or pedagogically, to effectively teach 
the mathematics program. The professional development of the 
teacher needs to be enhanced. (The reader is referred to 
Professional Development and Declining Enrollment in Ontario 
Vert NaS. AuLNnowe,) Better texts would help. However, these would 
only be effective in the hands of better prepared teachers. 
Both of these would provide little benefit unless society 
endorses their thrust. Some teachers have tried to stem the tide 
but in many cases have been met by pressures from administrators, 
parents, fellow teachers and society in general to be "less 


demanding." The problem even exists at schools specifically 
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established to promote excellence when the graduates of 

these schools are compared with others for university entrance 
and scholarships. Recent press coverage of the situation has 
made more people aware and might assist in alleviating the 


condition. 


Schools have difficulty in redirecting the home thrust. 
Parents must remain responsible for providing opportunities for 
their children to mature mathematically, to expect them to assume 
numerical tasks of importance to the family from an early age 
as they are capable and to support educators as they continue 
the process. This will be of more importance as the opportunities 
for part-time employment become more scarce. It has been shown 


that early motivation is necessary. 


Parental pressure may grow to demand better educational 
programs not only because society tends to increase its demands 
in general but also because parents tend to want more for their 
only son or daughter. If this should happen a government which 
cannot demonstrate progress to this end will lose favour with the 
electorate. A redirection in education is a long process and must 


be begun immediately given the current situation. 


Actual experience in applying mathematical principles, i.e. 
the establishment of concrete foundational experiences, greatly 
enhances learning. This should be obvious to anyone. It is 


attested to by the introduction of some topics, such as trigonometry 
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Significantly earlier in the general level mathematics program 
than in the advanced level solely because concurrent courses 
in other disciplines provide the need for them and the opportun- 


ity to apply them. & 


The prospect of poor job opportunities is very discouraging. 
It is discouraging to adults who are faced with unemployment 
and to students who see unemployment ASeaeolstincu possibility 
for themselves. It is disconcerting to the entire society to see 
such resources wasted. Unemployment insurance and welfare 
payments do not contribute to growth but rather generate dis- 


trust in a government which cannot remedy the situation. 


The lack of confidence present in students is 
a result of students becoming aware that little is expected of 
them, insufficient practice is accomplished and very few items 
are learned thoroughly. Students do not see any unitv and co- 
hesiveness to mathematics since it is presented to them as a 
Series oftisolated bits. «Further econtributing factors are poor 
evaluation devices and a humanism which is to their detriment. 
Evaluation practices are often poor. They seldom inform the 
student, almost always result in a mark, do not diagnose problems 
and are not followed up by remedial teaching and learning. 
Here both teachers and students are at fault. Further discussion 


of this pointitakes place*in chapter five. 


A new humanism is required where students are given opportun- 
ities for genuine success (which entails opportunities for failure) 


bearing in mind their different learning styles and capabilities. 
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A balanced program is required. Such a program would 
involve logical meaningfulness, applications and appeal. As 
well, it would recognize the different learning styles of students. 
It would provide for the reflective child, the safety-oriented 
child, the impulsive child and for those that are a combination 
of the above. Research is available on these learning styles, but 
more is needed. To give just one indication, research has shown 
that the best motivation is achieved for a safety-oriented 
child when he/she has a success rate of approximately 80% and 


for the reflective child the success rate must be at 70%. 


The present levels of instruction offered are not. appropriate 
for a variety of reasons. Students and parents misinterpret 
the significance of the levels or are misinformed about them. 
The divisions, as explained and practiced, are not appropriate, 
The new intermediate guideline that provides for five levels 
does not appear to be realistic. A clearer expectation of the 
standards to be achieved, items essential to mathematics develov- 
ment and the number of additional topics dealt with all should 
be indicated. There is a strong feeling that a good general 
foundation is and will be the best that can be achieved. The 
new guideline is seen to be a step in the wrong direction. 
Some of the precious little unity present is removed and the topic 
of transformational geometry is particularly poorly received, 


Further discussion of the guideline appears in chapter three. 
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One of the most significant problems is the lack of 
communication between various levels of interested parties, 
between schools and between disciplines within a school. 

There has been improvement of late but the communication system is 
still weak. Some ideas have shown remarkable success, such 

as the family of schools concept as applied to particular dis- 
ciplines, while others, particularly secondary school chair- 
manships, are dismal failures. Combine this with fewer teachers 
teaching more subjects and improvement becomes difficult. 

The bridge between tertiary and secondary or between employer 

and secondary does not even have its footings yet. Whose respon- 


sibility is it to ensure adequate communication takes place? 


Presently there is no effective forum to bring together 
parties interested in mathematics education. Until recently, 
the Ontario Mathematics Commission was able to achieve this 
goal. With its retirement, for financial reasons, no such 
effective forum exists. Possibly the Ministry of Education should 
contact the last president to request that the Ontario Mathematics 
Commission again become functional. It could be an excellent 
advisory body to the Ministry and the cost to the Ministry, 


even if it funded 0O.M.C. entirely, would be relatively minimal. 
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Managerial solutions will not solve the problems. Such 
solutions only treat the symptoms and not the illness itself. 
Further, the treatment is of the band-aid variety rather than being 
holistic. A comprehensive approach is necessary. Since manpower 
is currently available it appears to be opportune that one 
seize the moment to do what has escaped doing for so long as 
a result of the human resources not being available. Current policy 
is reactive resulting from the need to solve urgent problems, 
Possibly the current economic situation will prompt those in the 
positions of authority to. begin to:deal effectively and inja 
comprehensive manner with the problem before reactive measures 
are required, The students of the present and future deserve it, | 
Those who will find themselves in increasing numbers in adult 
education.in the future deserve it so that they can be involved 


in meaningful, adult education. 


Ministry Guidelines 


During the preparation of this report and previously 
this author has been made aware of increasing criticism of Ministry 
guidelines. The proposed intermediate guideline has been par- 
ticularly negatively received. So strong has been the reaction 
that it was decided to devote a separate chapter to the main 


questions at hand. 


It is expected that five levels of instruction (not in- 
cluding a sixth for enrichment) in mathematics as proposed will 
not be practical in many schools especially in the light of 
declining enrollments (see chapter four.) There is no indication 
as to how teachers and schools are expected to cope with all these 
levels especially with reduced enrollments. At the same time 
the current situation is less than satisfactory. Two levels of 
credit would probably suffice, if properly defined, with a third 
available for students with particular difficulties if the fiscal 
resources were available. The two levels of credit would be re- 
defined from the present. Currently the practice is for students 
who intend to go to university to take level five and for all 
others to take level four. This causes hardships and frustrations 
for those university bound in disciplines completely remote from 
mathematics and for college bound students who find that level five 
mathematics is really preferable. The two levels could be taught 
either in the same class (see chapter five) or in separate classes. 
With suitably talented teachers the exceptionally talented student 
also could be challenged in the same class. The distinctior in 
the two levels would be based upon whether the student expected 


to enter a field where mathematics was required or not. Possibly 
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the labels could become more acceptable - life mathematics for 
those not choosing a mathematics related career and occupational 
mathematics for those who are. Life and Occupation mathematics - 
there are some who might say we have hit a new LO (pardon the 


levity.) 


This approach necessitates the establishment of clearly 
defined standards, of core items to be mastered, of a minimtm 
and suggested maximum number of additional topics together with 
a degree of learning for these (e.g. recall, recognition, 
performance, understanding, application, etc.) and the distinguish- 
ing features between the levels. The mastery of core items is 
to be interpreted as the "overlearning" of these items. Students 
are granted a credit only when these items are demonstrated at 
an eighty to ninety percent accuracy rate both in the short and 
long term. This would also answer the complaint that currently 


there are no standards, 


Current practice requires the student to achieve a mark of 
fifty oer .cent, neva on a series of tests, classwork and 
exam(s) to obtain a credit. The evaluation process used is seldom 
diagnostic and almost always punitive. There is much need for 
improved evaluation procedures, Evaluation procedures need to 
be included in the guidelines to give direction to teachers, 
principals, etc. as to expectations for mastery, recall, recognition 
or comprehension level of learning and methods to assess the 
achievement of same. Presently there is no differentiation 


in achievement required between critical items and peripheral items, 
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To meet the needs of the individual student indications 
should be given in the guidelines of at least the basic types 
of student, reflective, safety-oriented, impulsive, mixed, 

Not only should these be mentioned, briefly described and some 
brief characterization of each presented but direction should 
be given as to how the curriculum should be adapted for each 


of these types of students. 


This is not a covert way of sneaking in more levels. 
NOre.5 Jt a reduetion or, Sumpliiicataon- of thetteacher 'sework 
load. It is simply an attempt to develop each student to his/ 
her fullest potential while at the same time reducing the pro- 
frreration Of courses and Credits, “Ateistexpetted that courses 
designed this way would answer the current objectors who claim a 
lack of standards without introducing the retrograde step of 
province-wide exams. They would provide less frustration for 
students, would provide more challenging and meaningful in- 


struction, and would better prepare students for the future. 


The missing ingredient of programmed challenge should be 
included...» With thesinclusion, by the Ministry, publishers 
would introduce the feature into their texts and hopefully the 
concept would reach the classroom. Programmed challenge, 
simply stated, causes the student to face a series of organized 
problems throughout his/her academic life, each requiring 
growth within the student but only requiring a growth which 


the student can reasonably achieve. 
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Present and proposed guidelines are not as balanced as 
they should be with respect to inherent logic, application and 
appeal. The current trend is toward application and appeal 
at the expense of the logical. This is not to suggest an 
extreme swing. The problem is precisely in the extremes. 

This author is advocating a program which includes a proper 


balance of all three components.. 


As was stated in Professional Development and Declining 


Enrollment in Ontario educational change can only be achieved 

by the co-operative efforts of all who are involved in the 
educational sphere. The key to implementation of any program 

is personnel. Extensive professional development is required to 
bring about» this redirection. It is.also necessary in,order to 
implement the new topics proposed in the intermediate guideline. 
Some of the topics suggested are completely foreigm to practicing 
teachers, even to some quite knowledgeable in the field of 


mathematics. 


Topics such as transformational geometry will create the 
same intense negative reaction as the extremes of abstraction 
in the "new math." The need for geometry is questioned by many 
parents. Some see geometry as an attempt to lower standards 
within mathematics programs. Geometry is as demanding as other 
branches of mathematics but the applications for most people are 


obscure. The introduction of transformational geometry would be 
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viewed as an extreme step along this path. This view would 

also be shared by educators as well as the students. There 

is no question that transformational geometry is a powerful 

tool - it is simply inappropriate at the secondary level 
especially at the expense of other skills. Would it not be better 
to leave transformational geometry to tertiary education where 
ready applications in crystalography, holography, etc. are 


present? 


Formal introduction of some other topics would be wasteful. 
If these are treated in an intuitive manner, as one believes 
is the intent, then the balance of the program is destroyed. 
The curriculum will become too informal. Such intuitive treat- 
ment is better accomplished in the other disciplines where it 
is used-dilitations in geography, matrices in economics and 
geography, flips and slides in art, et cetera, Guidelines 
for these other subjects ought to point out the mathematics used. 
There is far too much fragmentation of content at the present. 
Efforts to integrate the subjects should be continued. This 
is an excellent opportunity to do so. Pupils should view their 
education as a totality and not as a collection of fragments 
endured with no correlation to real life and with no correlation 


between disciplines. 


This leads us immediately to comment on the lack of unity 
within any mathematics course. Until the proposed guideline 


was released the grade ten course (five year) was the best example 


(28) 


of a unified program. It could be taught (and should be taught ) 
from a linear function theory approach. One had the opportunity 
to relate functions, equations, graphing, geometry and number 
theory all through the unifying concept of the straight iizier 
Students, for the first time, had an opportunity to appreciate 
what the study of mathematics was really all about. Most often 
students were so busy planting trees here and there that they 
never had the opportunity to appreciate the beauty of the re- 
sulting forest. The proposed guideline makes this unifying 
approach virtually impossible. No longer can one grapple with 

a problem in one sphere and solve it by transferring the problem 
to another - algebra, equation theory, function theory, geometry - 
more appropriate sphere and transferring the answer back. This 
basic process is now lost. There are so many isolated bits 

that unity is virtually impossible. This author, and many others, 
regrets the direction proposed. It is hoped that the thrust will 
be re-examined and changes will occur prior to the release of the 
final version. If students do not get a feeling for this approach 
until grade twelve, thirteen or later then they will be completely 
overwhelmed by the content to be studied. They will not have the 
assistance of this technique nor will they have the time to 
discover it. It is incongruous that a statement encouraging unity 
should appear on page eleven while the diverse topics presented 


make such an approach almost impossible. 


One must take exception to a section of the rationale on page 


one of the draft copy of Intermediate Division Mathematics 1977. 
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The guideline "is concerned with applying mathematics to today's 
world with a view for the future - rather than the past. It 

is not concerned with abstract structures of riait Heth aa cs 6s 

One is amazed by the naivity. One can only cope with the future 
by a solid understanding of the processes used in the past. 

One first examines if an existing procedure will solve a new 
problem. If not, then one checks to see if the process can be 
modified to bring about the solution. Failing this one identi- 
fies the essentials of the solution and the new auestion and 
creatively attacks these in the hope of building a new procedure, 
To suggest that one can prepare for the future without an under- 
standing of the mathematical past is absurd. Equally so, is 

the suggestion that one can be not concerned with abstract structures. 
One can only solve future problems by recourse to the abstract. 
Trial and error solutions were abandoned as the main method of 
resolution many years ago. The experimental approach is often 
inefficient and is always too expensive in dollars, in time and 
in lives. Success in space would never have been achieved with- 
out abstractions. Theories were developed and these are a 
result of abstraction. One could go on at length in a similar 


vein but let us conclude. 


On the same page the following statement is made. "A major 
aim of the Intermediate Division Mathematics Curriculum is to 
develop in students the mathematical literacy they would need 
for productive lives now, and in the future." One applauds this 
motherhood statement but one must really question if this is 
possible. Most people gave up predicting future needs a few 


years ago. It now appears that predicting thS future needs 
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in any area, let alone for the entire population, is impossible. 
The world simply changes too rapidly. It would be better to 
adopt aS a major aim the task of developing within students the 
process of critical thinking so that they do not rely upon the 


"have I seen this one before?" method, 


Before concluding this chapter there is a compulsion to 
mention rigid guidelines and rigid course outlines. This 
author isnot advocating either. The basic thrust, as first 
exemplified by Senior Mathematics, is very good. There are 
some improvements possible. One can be somewhat more specific 
and yet not infringe upon local adaptations or individual's 
needs. The above description is intended to be just that. 

Tt is expected that by being more specific as outlined there 

could be allowance for greater flexibility. Rigid course out- 

lines at the school or board level are equally to be avoided, 

They are unduly restrictive to the good teacher and of little 
benefit to the poor teacher. Permanently tentative outlines 

would be helpful but these would require more time than is 

currently available and personnel better prepared to write them than 
is currently possible. (More on this subject in chapter five.) 
Something is needed but what one introduces should be carefully 


scrutinized lest it be more damaging than nothing. 


The Numbers Game 


With the advent of declining enrollment schools will have 
to examine,..carefully.the number. of courses to.be offered, 
Courses identified as peripheral will be the first to go. 

This stage will have little effect upon the mathematics program 
except possibly for courses such as computer studies, inform- 
atics, business math, etc. 

Since almost everyone takes mathematics for the first four 
years one can asSume a minimum school size based upon an exam- 


ination of the number of students taking mathematics. 


Despite P.T.R.'S which might lead one to conclude other- 
wise, class loadings in mathematics courses are usually between 
30 and 40 students. We will use 30 as an average loading for 


all years except grade thirteen. 


In an unsemestered school, if only one section of each 
course is taught one would require 450 students as a minimum 
school size. This is based upon five levels of grade nine of 
thirty students per class, similarly for grade 10, two classes 
of thirty in each of grades 11 and 12 and thirty students in 
grade thirteen, This assumes total retention throughout and an 
"ideal" distribution. For a semestered school the minimum 
number is 900. This does not allow for computer studies or any 


specialized mathematics courses such as business mathematics. 


The question now becomes whether this is a realistic minimum 
size. Assuming 150 grade nine students one would not reduce 


to sixty for grades 11 and 12. The distribution at the grade 
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nine level would probably be more in the fashion of 10-15 students 
seeking enriched programs, 50 students expecting to follow the 
5-year program, 50-60 expecting to follow the 4-year program 

and 15-30 students to be divided among the three other levels 
proposed. A school cannot afford to establish an enriched level 
for 15 students and so we have approximately 60 students to be 
accommodated in 2 sections of level 5 mathematics. Similarly 
two sections of level 4 mathematics would be required. If the 
school is to follow the spirit of H.S.1 ‘and theretTore™ provide 
three sections for the 15-30 students we would find nearly 

ideal situations for these students but absolute havoc for the 
school P.T.R. Assume for the moment that these students are 
accommodated somehow. We now have two sections each of level 

4 and 5. This will continue throughout the secondary school 
requiring four sections in each of grades 11] and 12 and providing 
50 students for grade thirteen. This would require two sections 
of calculus and one each of the other two mathematics courses, 
The minimum school size has now become 590 students and the 
P.T.R. (for math) is now 22.5:1 which is unacceptable for 
mathematics courses on a cost basis. All of this still assumes 
that the school is only providing the basic program and that 


teachers loadings will fit exactly. 


For a semestered school one could offer the first three 
levels only during one semester and the other two levels on the 
basis of one section per semester. In this way the minimum school 
Size could be reduced to 600 with a P.T.R. of 22.5:1. In addition 
this would remove the flexibility normally present in a semestered 


school, 
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Given this less-than-satisfactory solution let us 
approach the problem in another fashion. Assuming approximately 
10 per cent of the student population would elect one of levels 
1, 2 or 3 and assuming a class loading of 15 we discover that 
a grade nine population would have to be approximately 450 
students to make this section feasible. Let us be more generous 
and say 350 would be adequate. With these numbers we find that 
the minimum school size rises to 1425 and the P.T.R. is 27:1 
which is acceptable. For a semestered school the numbers are 
Similar with levels 1, 2, 3 being offered only during one 


semester of grades nine and ten. 


All, of: these calculations lead one to conclude that the 
offering of five levels is not feasible on the basis of one 
section per level. Even with levels 1, 2 and 3 combined into a 
Single section one finds the minimum school size to be 590 and 
Beetle ct eel Sal Sa eaei ble, but. only in, the ideal model. 
Will the students distribute themselves as per the model? 

Can one teacher effectively deal with 3 levels of students in 
one class? Can a school afford to offer so few mathematics 
options? What sort of total option offering can the school make 


to its students? 


The situation is bleak. Schools of this size exist. More 
will fit into this category. The commissioner's report will 


indicate how many. Is the answer to consolidate schools still 
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further? This author suspects not, but again the commissioner 
will address this situation in greater detail. This author 
suspects that the answer lies in a teaching approach which 
does not require one section per level. Such an approach is 
proposed in the next chapter. It was originally designed for 
another purpose entirely. It was subsequently used for still 
another purpose. Possibly it can solve the dilemma of 
declining enrollment and improve the educational opportunities 


for students as well. 


A Methodology 


As was mentioned, the approach to be described in this 
chapter was designed for purposes other than to cope with 
declining enrollment. It is a pedagogical approach which 
can be used in almost any situation. It originated as an 
attempt to deal with different levels of students placed in 
one class so that students might be able to change from 
one level to another with relative ease. In streamed classes 
students usually could not change phase (level) during the year 
without a massive reorganization of their timetable. This 
was usually impractical, Timetabling different phases 
Simultaneously was found to be impractical. Hence, students 
endured their lot for the year or semester. If it were too 
easy they would become bored, do poorly and have to lose 
another year or semester gaining the next higher phase. If it 
were wtoor difficult) the+ students would’ experience intense 
frustration and discouragement. It was hoped that by time- 
tabling them together the teacher could ‘permit a change of 
phase during the year. Unphased classes provided students 
seeking an enriched course as well as those whose mathematical 
accomplishments to date had many deficiencies. Using the usual 


teaching approach simply did not work. 


Some Philosophy 


A sound pedagogical strategy has as one of its bases a 


particular philosophy. An understanding of the philosophy is 
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essential to an appreciation of the procedure. Permit this 
author, therefore, to relate the underlying philosophy with 


respect to the proposed methodology. 


Learning begins when a student seeks the answers to his/ 
her questions. Curriculum can and should be developed from the 
student's immediate environment. The teacher's job is to place 
the children in strategic positions for making explorations. 

A fixed curriculum is an anomaly if we consider children and 
environment two of the cornerstones upon which curriculum is 
built. The curriculum must be permanently tentative. The 
curriculum is fluid, though never unplanned. Teachers are 
responsible for developing it. To teach means to facilitate 
learning. We must avoid the model of teacher as dispenser of 
knowledge. Possibly we would remove the word "teach" from the 
educational vocabulary so that one would emphasize that the 
learning and the learner are the most important aspects. With- 
out learning all teaching is a failure. Hence one cannot think 


about curriculum without thinking about children. 


Not all children develop at the same rate. Teachers need 
to accept that there are ups and downs in the normal development 
of any one child. Learning stops when students stop asking 
questions. If students ask questions they deserve the oppor- 
tunity to have them answered. Questions may be factual. 
Questions may be comprehensive. Real teaching takes place when 


the student asks questions like "How are these related?" 
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Let us illustrate. A memorization and regurgitation of the 
methods of food preservation might be helpful. But, the 

real learning takes place when the student realizes that all 
those methods have one common aim, namely, to prevent bacteria 
and mold from growing on the food. You need to know how 
bacteria live and then you are ready to develop new methods 


to suit new situations. 


There are no such things as stupid questions. Certainly 
some individual might disrupt proceedings by attention seeking 
questions but this usually indicates that this particular student 
has not become interested as yet. The burden is always on the 


expert to determine why an individual does not understand something. 


The responsibility for learning is the individual's. Therefore, 
teachers tear the burden of diagnosing the problem but the 
learner must retain the responsibility for learning. So often 
this situation is reversed. The teacher wittingly or unwittingly 
removes the responsibility for learning from the student but 
gives him/her the burien of determining why he/she hasn't 


succeeded, 


Curriculum needs to be fluid though never unplanned. Subject 
matter prearranged in a particular order provides for growth in 


only one direction. 
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Teachers need to be interested in what they are teaching 
for this excitement is contagious. Motivation is half the battle. 
A teacher needs to recognize his/her own learning style and under- 
stand it. In this way the teacher can recognize the learning 


style of others and appreciate it. 


Struggling with new, difficult concepts is an important 
stage in learning. Frustration should be removed and replaced 


by a healthy curiosity and desire for challenge. 


Teaching by setting up a classroom that invites children 
to learn and teaching from a developing curriculum is an art 
that takes insight, knowledge and many years of experience to 
perfect. Very few teachers are trained to teach this way. 
Very few do teach this way. Teachers who invite students 
to ask questions, to learn, must be prepared to provide con- 


tinued direction and support to the inquirer. 


Curricula should provide time to permit the exploration 
of related subjects to broaden understanding. You never know what 
will interest an individual so you cannot decide in advance 
what they will learn. If anyone should doubt this statement 
consider how many times you have been faced with the situation 
that someone did not hear what you said but instead heard only 


what he/she wanted to hear you say. 


Providing a model of what worked in one case is only an 


example, It is not intended to be copied. It might not work again. 
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Students need to retain responsibility for their learning, 
to be diagnosed by teachers, to know the correct answer, to 
know the answer is correct, to develop self-confidence in order 
to tackle any problem, to have a positive self-image, to 
understand what they are doing, to perceive that the teacher is 
genuinely interested, to connect the subject matter to their 
own lives, to face eran ware on to succeed, opportunities to 
fail, to relate facts, to receive feed-back, the opportunity 
to experiment without penalty, to trust the teacher, time to 
develop at their own rate and the opportunity to demonstrate 


their accomplishments. 


Present Situation 


Most current practice, particularly at the secondary level, is 
not compatible with the above stated philosophy. The usual 
practice is for teachers to present the material to be assimilated 
and to do sample questions. Students then practice following 
these examples, Students receive a test after a specified period 
of time which is marked by the teacher, returned eventually to 
the student, the mark is recorded for the student's final grade 
and the answers may be taken up. The student received the informa- 
tion that he/she has done well, adequately or poorly by the mark | 
on the test or exam. All students take the test at the same time 
so no allowance is made for students who learn at a slower rate 
and who are not ready for the test. There is no diagnosis or 
prescription. Surely the student can notice which questions 


were marked incorrect but there is little incentive to 
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determine why his solution was incorrect or what the correct 
answer is, The test has been marked, the mark has been recorded 
and this mark is used to determine the final grade and credit. 
Teachers who argue these tests are diagnostic are being naive. 
These tests are penalties. Penalties for not learning the 
subject matter by the predetermined time. Students never have a 


test for purely diagnostic purposes i.e. with no mark attached. 


With the emphasis upon subject matter presentation most of 
the class time available is occupied with presentation and the 
doing of sample questions. There is precious little time re- 
maining, or energy for that matter, to deal with the individual 
student. How can a teacher diagnose the cause for a student's 
poor performance or lack of understanding if there is no time to do 
so? It can't be done so it is not done. Hence the burden of 
determining why the student doesn't understand is left with the 
student. By assigning questions, taking them up, marking the 
tests and recording the mark the teacher has assumed all the 
evaluative processes and since these form the essence of learning, 
the teacher has assumed the responsibility for the learning or 
lack thereof. This is exactly the reverse of what ought to be. 


We see evidence of this transfer of responsibility in the comments 
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of students such as "The teacher failed me", "The teacher gave 


me a good mark", and "The teacher gave me a poor mark." 


It was for sound pedagogical reasons, then, that the method- 
ology to be described was initiated. To repeat, the initial 
impetus was to effectively deal with a full spectrum of mathem- 
atical abilities in one class but the adoption and continued use 
was to enhance the learning probability for students. It was 


a conscious effort to make teaching moral. 


We have mowatome full circle and are advocating the method- 
ology, not only as a more honest and moral teaching approach 
for almost all classes, but also as a possible way of coping 
With “the individualsastudents jin different phases where insuf- 
ficient numbers due to declining enrollment make different 


sections impractical. 


The Methodology 

What follows is a brief description of the methodology 
alluded to previously. It is not possible to adequately describe 
the system in writing as there is a component which one can only 
receive by personal interaction with one who has used it success- 
fully. Further, even a detailed written description is beyond 


the scope of this monograph. 


The methodology has been named Modified Appointment Scheduling. 


There are many variations, adaptations and modifications possible, 
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The basic plan will be given. The approach is to essentially 

make the time period designated a learning-learner centred 
activity. Succinctly stated the methodology is a combination of 

a minimal amount of Socratic teaching and a generous amount 

of group activity providing for a considerable amount of individual 
interaction between teacher and student as well as between 


students. 


One begins by gaining the confidence of the students and 
establishing the philosophy and resulting ground rules. The 
first occasion on which this methodology was used the students 
involved actually developed the ground rules. These have been 


handed down to successive classes. 


Students are then given an outline of the course both in 
writing and through an interractive Socratic lesson. The out- 
line indicates the appropriate sections of the test as well. 

It is hoped that in this manner the students will realize eat 
there is a totality before them to be assimilated and not simply 
a collection of isolated skills. Self assessment ia emphasized 
together with individual exploration. Diagnostic testing is 


available at the student's request. 


Let us continue sequentially. After the initial terms of 
reference have been established the course content is begun. 
Typically an initial-three-day cycle is employed. On day one 


the new section is presented in all its finery, both intuitively 
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and formally. Students are led through the content in as 
meaningful a manner as possible. On day two much of the history 
and “regality" is removed, the content is “retaught" and several 
applications explored. The third day sees a synopsis and many 
applications discussed. Students are advised as to when the next 
section will begin and are then free to "learn" the current 


section. 


The teacher, in turn, is free to meet with individuals or 
with the established groups of four to six students by appointment. 
An appointment can be made for five’‘or ten minutes only... Until 
students become accustomed to this procedure the teacher phases 
it in by skillfully determining what is taking place and manoeuver- 
ing the students toward the desired behavour. Each group is requir- 
ed to meet with the teacher for ten minutes every week to report> 
on its activities individually and as a group. In addition mini 
lessons are given when the teacher or the students determine the 
need for them. Since they occur at the "teachable moment" these 


mini lessons have a high success rate. 


Each student is required to keep a time card on which the 
student lists the activities he/she was engaged in every day 
both in class and out of class (here only math related activities 
are requested.) Students are free to use their time as they 
will, provided they truly record their activities. These cards 
are not marked. They are checked and discussed each week. 

They are intended primarily to reinforce good study habits or 


point out poor ones. 


ee) 


Group skills are encouraged and indications are given when 


a group is not working efficiently or is in need of improvement. 


When a student feels he/she is ready the individual requests a 
diagnostic test from the teacher. If a student successfully 
completes the test he/she is free to continue on. If not, the 
student continues with the section learning those items which 
were not known and polishing existing skills. muere is':no 
theoretical limit to the number of retests. The number of 
various forms of the test depend upon the section in question. 

In some cases there is only one test which leads to the develop- 
ment of a further expectation as well. Successful completion 

of a test occurs when a test has 80% of the questions correctly 
done. A typical test has five questions and so a student must 
answer four out of five questions completely correctly. There is 
no mark assigned to this test, ever. It is never counted unless 
the student requests consideration to be given to it. The tests 
are kept in a file, one for each student, to which both teacher 
and student has access. Cheating also is minimized through this 
system since there is no advantage to be gained. A student only 
loses if he/she cheats. The test is checked immediately. 

Errors are indicated and students are expected to determine the 
reason for the error and correct their procedure, There is great 
motivation to correct their thinking as there is an opportunity 


to be successful as soon as they are able to remedy the problem. 


If the student has been successful the letters O.K. are 


placed on the test, otherwise, "No" appears. In all cases a 
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diagnosis of the type of errors present are listed at the top 
of the answer sheet. Students are free to take as much or as 
little time as they wish to complete each section.:,.The- only 
constraints are that the next section will begin on the an- 
nounced date and at mid-term and at the end of the term an 


examination with set content will be written. 


This diagnostic testing provides an opportunity for the 
student to determine in a test setting his/her deficiencies 
without penalty. When the section is complete the student 
can move ahead with confidence since he/she has answered eighty 


percent of the questions completely correctly. 


This procedure is repeated for each section. Students 
must successfully complete each section before credit will be 
Rranved wanere is a generous review time allowed prior to the 


end of the course. 


The mid-term examination is marked, returned and students 
must then determine, correct and explain each error made. To 
encourage this self-analysis a negotiation procedure is ini- 
tiated where one succeeds precisely by an accurate determination 
of one's short-comnings and indicating corrective measures 
initiated. The mid-term mark is used for the mid-term report 
only. A minimum of two final exams are written. Satisfactory 
and consistent marks are expected. In those cases where this 
has not occurred further exams are taken at specified times. 


Those who have been successful continue with other assignments. 
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Each student is expected to successfully complete a pro- 
ject which is of personal interest but related to the course. 
It is an individual project of any format. The determining 
criteria are that the project should demonstrate the student's 
ability to assess his/her own personal situation, select a 
problem of appropriate difficulty and then learn the matter or 


solve the problem. 


The final mark is determined by the final exams, the 
project and an evaluation of the final section of the course. 


There is a possibility of minor adjustments due to "class work". 
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Advantages 


ee ee ether 


1. Time is available for individualization. 


2. The student is responsible for the learning while 
the teacher bears the burden of diagnosis, 


3. Students receive an opportunity for assessment 
without penalty. 


4, The methodology is a moral one. There is complete 
honesty. The methodology is consistant with expressed 
goals. There are no conflicts for students between 
what is stated and what occurs. 

- Group skills are developed. 


5 
6. Individual work habits are developed. 
7. A holistic approach is possible. 

8 


Js Vit reremJevedseor achievement can be more easily 
accommodated in one class. 


O.- OfiLers.a, solution, in situations resulting from 
declining enrollment. 


10. Develops personal skills as well as mathematical ones. 
11. It is learning-learner centred. 


i2 ee tolves student tne opportunity to be responsible 
for his/her own learning. 


ioe eeCIVeSmscudentmtne Opportunity to achieve a genuine 
sense of success, 


14. Develops problem solving skills - personal and mathematical. 


15. Provides opportunity for programmed challenges both 
by students and by the teacher. 


16. Students are not penalized for being slow starters 
or rewarded by being able to do small amounts without 
understanding the whole. 


17. 
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Opportunities to develop many of the personal traits 
necessary in and for society. 


Allows for different learning styles. 

Permits varying approaches to the subject matter. 

Allows one to capitalize on the "teachable moment." 

Core items are identified. 

Overlearning of essential points is achieved. 

Confidence is developed. 

Definite standards are set. 

Is ideally suited to develop the logic of the content, 

to develop applications of the content and make the 

content of interest to the students. 

Provides for the opportunity to change phase during the year. 
Provides the opportunity to challenge the brighter student. 
Provides the opportunity for students who have had 
difficulties in mathematics to teach the brighter student. 


(This happens several times each term and is most 
Pratitving. ) 
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Cautions 


1. This methodology works best when there is some unity to 
the course content. One theme is best but two or three 
are possible. If there are more than three themes then 
the methodology becomes artificial. 


Ce UnecmoUDDOr esol One secolieagues 1S desirable, At the 
very least there should be no negative statements made 
by any fellow teacher. The principal must be willing and 

ec ¢c completely support the methodology. Without this commitment, 
the methodology, the teacher and the principal suffer. 


3. The methodology requires competent teachers - competent 
both academically and professionally. In only rare cases can 
this. methodology. be, used by first year teachers and 
continued direction from an expert is necessary. (There 
are instances of this occurring.) Professional develop- 
ment of teachers is therefore most necessary. They must 
net, only achieves the technique but also the; philosophy. 


4, The later in a child's schooling this is begun the more 
difficult it becomes. Personal attack skills will have 
become set and the content becomes too rich. Some extra 
time is required to introduce this approach to the students. 
The subsequent gain both in content and rate of learning 


more than compensates for this. 


5. If one does not have the complete support of the educational 
PommuUnbGy ate is antroduced quite iate in the svudent's 
SCHOO Ine meatus 1G ts Used Only in -an isolated case, 
frustration can result for the student and the teacher. 


Perseverance can be severely tested. 
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Conclusion 


The preceding illustrates a methodology which is 
pedagogically sound, usuable in almost any class, permits the 
combining of different levels of students in one class and 
thereby offers a solution where required as a result of 


declining enrollment. 


The reader is cautioned again that it is virtually 
impossible for someone to successfully initiate this methodology 
after only having read this monograph. One must be involved 
at least in a five or six hour reactive session with someone 
who is well versed in this methodology before trying it with 
students. It is impossible even to describe and explain all 
that is involved within the time limits set for this report. 


This approach brings significant gain to the students at 
no additional cost except for the professional development of 
the teacher. Since this author believes that professional 
development of teachers is essential (see Professional Develop- 
ment and Declining Enrollment in Ontario) there is no cost at all 
associated with it. There is a saving in cost if one combines 
several impractical sections into one. There is a saving of 
students if one provides for individual differences even though 
it is not feasible to provide separate sections. For a 
competent teacher it is no more demanding than the usual approach 


and far more rewarding. 


As a final note, there was an oft repeated comment occurring 
during the consultations held, It has not been elaborated upon 
lest the author's favourable bias give disproportionate emphasis 
to it. The importance of attitude; maturity, end an appropriate 
set of values continued to be stressed. This moral or value educa- 
tion does not appear in mathematic course outlines. It is this 
author's belief that moral or value education is not a course 


unto itself but is a result of discussion and example throughout 
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ines pooclrem set UGents use athe home,., the teacher, the other 
students © thesiprincipal, the: institution as a; model for 
behaviour. If actions are consistent with the spoken word then 
the students are apt to modify their behaviour accordingly. 

If the school is not viewed as being consistent then credibility is 
lost. “We are going to have a test just to see how you are 

doing " followed by a recorded graded test is inconsistent. 
There are many examples of subtle corruption of educator's 

own words by their own actions. Mathematics is a perfect subject 
to develop values education and the methodology suggested is 

more apt to develop positive values than most of those currently 
being employed in the classroom. Teachers need to remember 

that they are foremost not teaching subjects but people. 

The proper maintenance of society is dependent upon this concept. 
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Recommendations 


That a-task Torce be established ‘to design an appropriate 
institutional model for education in view of the projected 
circumstances, especially that of declining enrollment. 


That this report be referred to those involved in 
mathematics curriculum development especially those 
involved in the proposed new intermediate mathematics 


guideline. 


That consideration be given to establishing two major 
credit levels of mathematics study based upon one level 
for those who will be pursuing mathematics related 
fields and another level for those who will not. 


That steps be taken to ensure that each student and each 
Parents earetaware of7tne= invent of the mathematics’ levels 


as well as the implications of choice decisions. 


That the guidelines stress the development of the child 
as well as course content. This should be done by in- 
dicating examples as well as providing descriptive state- 


ments. 


That the’ Minystryyofetducationrcontactythetlast president 
of the Ontario Mathematics Commission with a view to 
resurrecting the organization on the basis of Ministry 
funding. The Commission is to provide on-going counsel 
to the Minister with regard to the mathematics curriculum. 


That the proposed new guidelines for intermediate mathematics 


be re-examined carefully prior to initiation. 


That the needs of the individual student continue to be met 


despite declining enrollment. 
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That provisions continue to be available to students to 
change phase, preferably even during each term, 

That mathematic guidelines ensure that a well-balanced 
program will be offered to students (a balance of logical, 
sociological and psychological meaningfulness. ) 


That mathematics guidelines be developed which suggest 
possible adaptations for different learning styles. 


That guidelines in other disciplines which offer practical 
uses of mathematical principles point out these applica- 


tions clearly. 


That values education be included in all courses and 
teachers be encouraged to recognize their responsibility 
to develop values in the course of all subject disciplines. 


That teachers and administrators ensure that their pro- 
cedures are consistent with the values they wish the 


students to adopt. 
That the Modified Appointment Scheduling methodology be 
brought to the attention of all teachers and administrators 


both as a method for coping with declining enrollment and 

as a practical methodology for most situations. | 

That seminars describing the Modified Appointment Scheduling 
methodology be provided to those interested. 

That teachers be encouraged to permit the responsibility 

for learning to be retained by the student while they, the 
teachers, assume the burden of diagnosing problems. 

That opportunities for professional development of 

teachers be expanded. 

That a co-ordinated plan for professional development be 


initiated. 


BIBLIOGRAPHY 


Authored Manuscripts 
Agne, Russell M. and Ducharme, Edward R. Rearranging the 
Parts: A Modest Proposal for Continuing and In- 


service Education. Journal of Teacher Education 


XXVIl1l, 2 (March/April 1977) 16-19. 


Aitken, Robert. Back to Base. Times Educational Supplement 
sraenke aN dspiayooke Se Poe 


Allen, Dwight W. and Mackin, Robert A. Toward '76: A 
Revolution in Teacher Education. Phi Delta Kappan LI, 
9 May 1970 9 5- ° 


Andrews, L.O. Student Teaching as a Springboard for In- 
service rducation. Theory “into Practice x1IV, 1 


(1975), 11-19. 


Apelman, Maja. A Permanently Tentative Curriculum. 
Washington: Association of Teacher Educators, 1977. 
Belly cHarry eH. Jr. and ;Pelightel, John WwW. ‘Teacher Centres 
ence inserviceatoucation. .~pLoomington,.Ind.: Phi 
elta Kappa Educational Foundation, 1976. 


Brand, Ken. Running a Branch. Mathematics Teaching LXXII 
(September 1975), 40-42. 


Braun, Frederick G. The Education Professor as an In- 
Service Leader. Educational Perspectives XIV, 


(1975), 19-21. 


Manpenver Jane Ho eval. Review of Selected Aspects 
of Teacher Education Programs in the Oregon State 


System of Higher Education. Eugene: Oregon State 
Board of Higher Education, 1976. : 


Cherniak, Mark et al. Guidelines for a More, Reality 
bapeunm ecacner reparation rrogram dor, the .-uture. 
Amherst: Massachusetts University, 1974. 


Di Tosto, Evelyn. In-Service Training for the Beginning 


Teacher. Washington: ERIC Clearinghouse on Teacher 
Education, 1974. 


. Professional Development Centres: 
"Thé Maryland Approach’. Baltimore: Maryland 
State Department of Education, 1976. 


Edelfelt, Roy A. The Reform-of Education and Teacher 
Education: A Complex Task. Journal of Teacher 
Baddeation-x2.11, 2 (LO72) payed 

Frey, Karl. Innovation in In-Service Education and 


Training of Teachers - Federal Republic of. 
Germany and Switzerland. Paris: Organization for 
Economic Cooperation and Development, 1976. 


Goddu, Roland et al. Inservice: The Professional 
Development of Educators. Journal of Teacher 
Education XXVIII, 2 (1977), 24-30. 


(54) 


(55) 


Grady, Michael P. Towards a Personalized Competency 
Referenced Model of Teacher Education. St. 


Louis: St. Louis University ;, 1975 


Hite, Herbert and Howey, Kenneth R. Planning In- 


service Teacher Education: Promising Alternatives. 
Washington: American Association of Colleges for 


Teacher Education, 1977. 
Kaplan, Leonard. Survival Talk for Educators - In- 


service Training. Journal of Teacher Education 
ASV lig the C1977) 38-40 


Massanari,.Karl, Higher Education se; Role unt inservice 


Education. Washington: American Association of 
Colleges for Teacher Education, LOFT 


Marklund, Sixten and Eklund, Harald. Innovation in In- 
service Education and Training of Teachers - Sweden. 
Paris: “Organization for “Economi¢—-Cooperdtion sand 
Development, 1976. 


Moss, Jerry Jr «Binaneing, and: Managing sin-Service seacner 


Education at the University of Minnesota. Journal 
of Industrial Teacher Education XIV, 1 (1976), 5-10. 


Riechard, Donald E. A Method That Can Make a Difference. 
Journal of Teacher Education XXV, 2 (197 


Robinson, A.D. et.al. The, (ContinuingyBducay ton ,ol wleachern.. 
Wellington: New Zealand Advisory Council of Edu- 


cational Planning, 1973. 


- ane Future Role of veachorautel eces. 
Puxico, Mo: Mingo National Wildlife Refuge, 1973. 


Roper, Susan S. and Nolan, Robert R. Down from the Ivory 
Tower: A Model of Collaborative In-Service Edu- 
cation. Stanford: Stanford University California, 
LOT Tes 


Selden, Davids. Teacher Centres, yowho should fay and who 
Should Control? Chicago: American Educational 


Research Association, 1974. 


Selden, David and Darland, David. Teacher Centres: Who's 
in Charge? Washington: ERIC Clearinghouse on 
Teacher Haucavion. Lota. 


Skilbeck, Malcolm and Evans, Glen. Innovation in In- 
service Education and Training of Teachers - 
Australia. Paris: Organization for Economic 
Cooperation and Development, 1976. 


Stibbs, Andrew. “On the Buses. The Times Educational 


Supplement 3214 (1977) 16. 


Uffelman, Robert L. The Del Mod System. The Delaware 


Model: A Systems Approach to Science Education. 
Newark: Delaware University, 1972. 


(56) 


B. Unauthored Manuscripts 
A Personal-—-Professional Development Program for 


Prospective Classroom Specialists in Teacher 
Bdvcatltone es Dayton: Dayton University, 19/2 


Intermediate Division Mathematics 1977 (Draft Copy). 
TMOrPoOntOmelonmistry cL hdncation, 1977: 


Prog ecg. MERGE 19/5. 4 Toledo: Bowling Green State 
University, 1974. 


themunaversiuvyeo! cali nornia Cooperative Teacher 


Preparation Boon ecuamrerkeley: (California Uni- 
Ver Si Vaey (te 


a - TIT PeT LL. aSeraen yg ee 
if Pep ese het, Ree ee pe Oh: ae 


@> SPOT ast 1 cme tan wpiety id. tas ait - mee 


5 bn Oe cope . i 
7 1a ofsasiipe Kaen NR Oa es 1 
Ls ¢ q ae) +> sit - ae * ae 
j E \ why sh - eg ei ss ap 4 4 af ' 
if wot 7 Py 
4 ny wits Stig) eGnur + on ne 
7 ‘J fe r pe a o aay a ‘or 
~ ea'” - a. 14 Af * 
he -_ ~“eny) Aa 
eye ty A 
; ? ‘ <5 7 
Le ie 
Pe he 
i 7 
‘ 
; ’ \ J 
, 5 era 
ver 


i Jet lonror Beaeheks 
s " . Petar nail - 
! i, } 2 -_ 2 i # a fi ® wd os \ Btir 7 7 
4 A i iM, 7 


¥ 


P26 


; . } : . 

é 7 = 4 f 
iucle of feachare eet leaesT 
long a ey | ot 


: ea a ai : ' 1% , _ 
a ) ale ‘ts 6 fe} *-< aed A 
—_ 5 
a ’ lays t nt Keys } wet. é 
: s ; + os ib 
id : i i rom eaten 
ae | ; a) ¢ 4 
, : : 
a ij y i y 4 e) 
: Law “ Cat i es 
‘ iL? = BAN TH veh i. 
as i 
: és 4 ; 


é ‘, , 
ry at = 7 li i] 
@ ene ot i yi seta 
ad »¥i ee bi neve. (i Oe 
-_— » nal 7 7 


ta 


—reyay 


“ier 
; piers Pi 
a a 


‘ ny 4 > : - ge 
; oo 4 ; i o M shal x) 4 
a : ry rp petition 
on a* 7 A 
e-@ 
y 


rs : a 
e ) 5 ¥ re « 
4 h J a =» enh 
7 
7 > 
hd e 1 
1 { j pA 
4 ‘ 
# - 
a | 4 : 
% 4 Let ¥ 


as ats fo, a tt te dt MEL A / (744 f J G 

yy ‘p, TAK Vaibd ; f 
tEAM (7) A es WA WAG 
iP) i VW, ve y v) 
VLD TA 
MLA CEO ay 


Pad 


